
~ItITA~T STANDIRD

AIRCRAFT INTERNAL TIRE DIVISXDN
CQtBUND/RESPONSE:  HUlTfPLEX  DATA 0lG

TO ALL HOLDERS OF ML-BTD-rSS3B.

1. RIE POLt.OUING  ?AGU Of HIL-STD-1553L!  HAVE SEEN REVISED AND SUPERSEDE THE
?lCES LlStED:

111 iii t( September lq?@
vi11 viii 21 Septembmr 1978

3s 34 21 Scptroct  1978

2. THE ~OLLOUINC  NEW PACES ARE TO BE INSERTED AS LXSTED:

3. RRAXN THIS HOTICE  PAGE AND lNStRf  BEFORE THE ?ABL?Z  OF CDhTENTS.

4. Wolb~r~  o f  UIL-STD-15538 vi11  wrify that p8gr  changes  inbicrtod above have
k e n  WYter~d. I?IC notico we uill be retalnod l s a cbec& ohret. Thir
IUuaaca, t-ether with 8ppended  pagel. la a sep6rmtc  publication.  tich not ice
18 to k ntalned  by stocking pclnts  until the Military  Standard la coaplotcly
mind or cancolled.

5. Tbi8 notice ia applicable to all U.S. Air Force aircraft lntcmal  l rlonlca
l etlvltl~r.

Cultodi  an:
0 Air Force - 11

Prepwing l ctlrity:
*lf Force - 11

?roJect UISC-FD32
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This rtmnderd contains rrgulre8ant8  for rlrcr8ft  internal time division
comand/reaponre  oultipler  data bus technlcucs  which rill be utilized  i n
l yeter~ lntegrrtlon  of aircraft l ubeyrtems. Even ulth the uee of thin
stmndud, l ubtle dlfferencer  ~111 l rlrt between aultlplox  data buses used on
different elrcraft  due to partlculu l ircrrft rlnslan  r~ulrwmts  an4  the
dmeigner  options l lloweO In this standerd. The eyetee dealgner  must reco(tnire
thlr f8ct,  8od deaiw  the multiplex  hue cootroller hatinre 8n4  uaftusra  t o
l cccmobte much dtrferenccs. Theme  6eaianrr  welected optlons muat  txlat. ao
8s to ~110~ the necearry  IXexfbl~ttt  tn the deelun al rpeclflc  multiplex
l yetems in order to provide  for the tOf#tml l e~hmt~, Wchitccture  rsdundency,
d~redation  concept an4 tralflc  pnttrma peculler to the specific mlrcraff
rlrrion  requirementa. l &Dpendlx Section 20 8elects  those  options which ah811
by require4 en4 firthtr  rwttriets  ccrtaln  portions of tbc atmdard  for use In
hlr Force l lrcraft internal  wionlcr  rpDllC8tlOns.

Supormedor  pr(lo 111 of 21 September 1976



MZL-StD-VS3B
12 Fcbrusry  1980

13

I
11

10
10.1
10.2
10.3
10.1
10.5
1 0 . 6
2 0
2 0 . 1
2 0 . 2
2 0 . 3
20.3.1
20.5.2
20.1
20.4.1
2o.r.2
2O.S
2 0 . 6
2 0 . 7
2 0 . 8
20.8.1
20.8.2
20.6.3

FIGURES

Sample  nUlti&dtX  Data hS Ar~hltecturr
Dar0 Cnco4ing
uord Foruts
Cauwl  8n8 Status Sync
Data Sync
Information Tranafct  Pommta
Bro88c8r+  Inforsmtlon  trmsfer  Formats
Jntermessagm Cap en6 Response time
Data Bur Interface Usin Trans. Coupllnr
D8t8 Pus Interface Vsinc  Dlrcct  Coupling
Coupllng  Trmaforrer
tantn8l  I/O Chwactwlstlcs for

Trnnrforecr  Coupled anb Direct Coupled
Stubs

output  Y8vefol-m

TABLES

Assigned  node code:,
Criteria  for hZCQPtB?VX  O P  fkjeCtlOn

of  a ferrlnal  fo r  the  Noise ReJection
Test

LPPBNDIX

General
Iledunbmc y
Eus Controller
Multlplei Selection Criteria
High leliablllty  Rcquircsentl
StUbbifI6
Use  of  &o86crst  Optlon
Gmeral
r4ocio Coder
nre8dCaat  CoQanu
nob Code  Indlc8torr
Bus Controllers
Roeor*  termlnds
Da& Bur Cable
shhia1mg
Cber~ctrrlrtic  Z8W*nca
CabI* couplhw
Dlred Coupled Stubs
madrnamt  Data Bw Requirements
rkal~n  CuWder8tiyb8
we Code Indlcmtor
Clock staei1tty
Iempetwe  tl ma

I
%Iper8edo8  pue ~111 of  21 kpterber  1978



MIL-STD-1553B
k?PEYDSX
12 Februrrry 19EO
10.6 m. the uac of 8 bro8Oc88t 8err8qe 81 bef'lned in
b.3.3i6.7 of thlr  standard represents  a rigniflc8nt dep8rtutr from the b8ric
philosophy  of thle stenP8rd  Jn th8t  lt 1s l meS¶8ge fOrm8t  vhlch doea nor
provide poaitlvr clorcd-loop  control of bus tr8ffiC.  The system derl@nrr 1s
strom&ly  encouraged  t o  solve 8ny deli@ ptwblcls  Chrouqh  t h e  use o f  t h e  three
b8slc me88ge  forr8ts  dthout  reaortlng to use of the bromdc88t. XI *ystcm
derlmerr do ehoosc  to wc the bro8dC8¶t cm8od,  they should  c a r e f u l l y
conslOw the potmtlml  effect8 of 8 rlr8td broadc*mt  m4?es8gec 8nd the
l ubwquent lrpllc8tion8  for fault or error recovery dcrfgn In tht rwotr
tersifm~s  end bu8 controlkrs.

20. w. this l ppendls Is l pplic8b&c to 811 U.S. Alt force 8ircr8ft
intcrnil 8vIonics l ctlvltiea. The Intent of the 8ppsndix ir to #elect thcw
options  uhich 8h811 be rcpulrcd  and to rurthcr restrict ccrc8in portions 0T the
8t8nd8rd for USC in Air Force 8vionlcr. ~tfWWICv¶ in p8renthesl8 WC :C the
p8r8gr8phs  ln the ef8nd8rd th8L 8re affected.

20.1 vcodu. (8.3.3.5.1.7)  The mfHe COdcs for dyn8RiC bus control,
lnhibil tcruln81 fl8g blt. override inhibit trraln81 fl8p bit. sct~cttd
tronuitter  8hutdoun 8nd ovcrriac selected tr8nsrlttcr shutdovn 8h8ll not be
trUWmltte0  on the 68t8 bus by bus COntPOllcrS  In hir POrCe 8ViOniC8
&&iC8tiOnS. However, thcsc l QC)C codes 88~  be implwtnted  in rewtv  tcrm:na:z
for hIr Force 8vionics l ppliC8tiOnS.

20.2 m (4.3.3.6.7)  the broaOC8st CWm8fld 8h81). not bc
tr8nwltted  on the d8t8 bus by bus control~rrs In Air Fore  8vionlcs
8ppllc8tions. However. thls mcls8@c fofw8t l 8y be l~plcmcnted In PernOte
tmrrhal8. If the bta8dC8et  ma88gc  fOfW8t jS $Bpl--tUd  if3 8  rCWtC
temlnll, then th&t terrin81 shall  8135 lmplesent tha tr8n8mlt st8tus won? mode
cod0 *a l ~lfled  In 4.3.3.5.1.7.3. late th8t the mote terrin81 8ddrert of
11111 18 *till reaervcd  for Oroadc8st. and 8h811 not be ured for UIJ other
purpo8e in Air Force bvlonlcs 8pplic8tiarr8.

20.3 e.

20.3.1  m. (r.r.2) In bir F o r c e  8vlonlcs 8ppllcat;ona. the bu8
controller 8h8ll be l blr  to utllltt both 00000 and 11111 in the 8ub8ddrees/robe
flol0 88 d*flnal  in r.3.3.5.1.7. In 8ddttJon, lf 8 bus COnt?Wllet 1s reoulred
to utlllte 8ny mode code In its oper8tlOn. then it ah811 be trquired  to
iB~1OW49t t& C8p8billty  t0 UtiliZe 811 lode CO&S.

20.3.2  v. (h.4.3.1) A11 NT.8 vhlch 8rC deslPt?ed  for Air Force
wanlen l twllc8tlonr, and uhlcn  18plmnt  de codes. sh8ll respond provvr?y
to a mode eodo cor8nd. l a defined In 4.3.3.5.1.7.  utth 00000 in the
eubwdOrose/rode  f ie ld .  I n l ddit~on, such RT*s uy e&eo rerpond  t o  1111) in t h r
l m8ddraa8ho4e field as 8 drml(ner  option. See Soctlon 20.6.1  f o r  dreirn
m~ibor~tlonm  ral8tlnu  to tR0 11311 roQe code Mdicwor.

Su~~aader 04e 34 of 21 Se~temaw  1976
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2 0 . 4 . 1  m (4.5.1.1)  The cable shield s h a l l  p r o v i d e  a minimum of 9 0 . 0
percent coverye.

20.4.2  DLcrittc m. (11.5.1.2)  The actua l  (not  n o m i n a l . )
char8ctrristlc  Jmpcaance  Shall  be ulthin  the range o? 70.0 Ohms to 65.0 Ohms at
a slnusoiba1  frequency of 1.0 mcuahertz  (rD\z).

2 0 . 5  mu-. (4.5.1.5.1.3)  For Ilr Force avionics l ppllcrrion~,  the
c o n t i n u o u s  s h i e l d i n g  s h a l l  provide  a m i n i m u m  o f  90.0 percent  c o v e r a g e

2 0 . 6  .mcct  v. (k.5.1.5.2)  Dlrecr  coupled  studs s h a l l  nc’.  b e
utilized  in Air Force avioolcs applications.

20.7 s. (4.6)  Dual standby redundant d a t a
buses as defInea  in U.6.3 snail be utllited. There Lay be more thap two data
4umem  ut.llired  but the buwm must ope ra te  in du81 redutdant  data bus  pa i rs
4 . 6 . 1  end 4.6.2 shall  also a p p l y .

2 0 . 8  y. A v i o n i c s  designed  for Air Force apD1ications  ~cay
be required to interface to exlstlng lvlonlca systems  which verc  dcsip’ied  tc
preceding versions of the standard (e.g., the F-16 wlonlcs sultc). In tk:i3
case, tlobmuard coapaLlblllty  problens between the neu av ion ic3  ant the existing
system can be minimized  through Lhe consideration of three key ilelca:

20.8.1 w. In some existing systems. such ms the F-16. t h e
bus controller uses 11111 to lndic8tc  l lode code commMd. The designer  may
vlsh to lmpla8ent  the capabi l i ty  ln the new avionics  to respond to llltl tie
code cmrrras, In 8dUftlon to the required c8p8blllty for 00000 rode cock
CrndB .

20.8.2 ugw. S i n c e  this vePSiQn of the stmdard  rclued  the
trwxsoission  bit rate st8bllity  requ i rements  (4.3.3.3),  the 8vlonics  dcsl@cr
uy ui8h  to return  to the stability  requlrtrants  of t h e  prtcdlnu  version o f
tbo 8tWd8rb. T h e  prcvfour requiredents  wmre s.01 Percant long term and
:O.OOl percent  mart term st8b:llty.

20.0.3  v. this version  of the st8nd8rd aAS0  cxp8nded the  lrlrlsum
response time to 12.0 rlcroreconds  (4.3.3.8). T h e  designer  may also wish to
return to the previous l u lmua  rcrrponbe time of 1.0 microseconUs  a3 defined in
4 .j. 3.6 of this reralon  of t h e  at8nd8rd.
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UL-STD-1553B
NOTICE 2

NOTICE 1
12 Febru8ry lg80

MILIT~Y STMDARD

DIGITAL T~ DIVISION

C~/mSPOMSE WLTIPMX MTA BUS

TO ALL WLDEM OF ~L-S~1553B:

1. - = FOL~ING PEN AND INN CNANGES:

Page i

DeleCe title and substitute: “DIGITAL TI~ DIVISION COWND/~SPONSE WLTIPLEX
DATA BUS”.

Page ii

Delete title and substitute: “Digital Time Division Command/Response Multiplex
Data Bus”.

Page 1

Paragr8ph 1.1, second line: Delete “on aircraft”.
Par8gruph 1.2, third line: ,Delete “an aircraft “ and substitute “a”.

Page 3

Par8graph 3.11, first line, after “Bus controller”: Insert ‘t(BC)”.
Paragraph 3.12, first line, after “BUS monitor”: Insert “(BM]”.

Page 21

Paragraph 4.4.3.1, add: “No combination of RT address bits, T/R bit,
aubaddrese/mode bits, and data word countfmode code bits of 8 command word
shall result in invalid transmissions by the RT. Subsequent valid commande
●hall be properly responded to by the ET.”

Page 30

Paragraph 4.6.3.2, first line: Delete “Reset data bus transmitter” and
substitute “Superseding valid commands”.
Paragraph 4.6.3.2, second line: Delete “from either data bus” and substitute
“from the other data bus”.

Page 31

Paragraph 10.2, eighth line: Delete “airborne”.

FSC MCCR
DISTRIBUTION STAT=NT A.
Approved for public releaee;
distribution is unlimited
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8 hpt~r 1986

Thti standard mntdns ~tir~nts for a tigitti t- tivision ~nd/
response ~ltiplex data bus for use ,ti ey=ta titegrat ion. men tith the use
of thb standard, differences -y tist between titiplex data buses b tif-
ferent syst~ applications due to particular application ~rmnte and the
designer options ~lowed h thti standard. me syst- designer mst re~ze
this fact and design the mltipl~ -s controller hardware and software to
ac~te such tifferences. Tbeae designer selected options mst =ist to

allow the necessary f ltibility h the design of speclfLc mltiplex eystrn h
order to prwide for the control m~m, architectural redundancy, degrada-
tion con=pt - traffic patterns peculiar to the specific application ~uire-
mnts. ~pend-, Bection 30 selects those options *ich shall be qtired and
further restricts certain portions of the standard for the use in all dual
standby redundant applioat ions for the my, Navy # and Air Force.

Supsrs”~es page ~~~ dated 12 February 1980.
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10.3 Wtiplex selectia criteria. The selection of ~date signals for
-ltiplting h a function of the particular application fivolved, and criteria
will - general vary fr~ ays~ to syst-. WviouOly, those signals which
have bandwidths of 400 Hz or less are pr~ candidates for ficlusion ~ the
bus. It h tiso obviouB that video, audio, and high speed parallel tigit~
signels should b excluded. The ar~ of ~stionable application h usually
between 400 Hz and 3ms bandwidth. The transfer of these signalm = the data
bus w$ll depend heavily upon the loading of the MS h a particular applica-
tion. me decision ~st be bs8ed on projetted future bu8 needs as well as the
current loading. Another c~ss of signals which fi general are not suitable
for ~ltipleting are those which can be typified by a ~ rate (over a ~ssion )
but possesstig a ~h priority or urgency. =-pies of such 8ignals tight be a
nuclear event deteotor mtput or a dssile hunch dm fr- a warntig
receiver. Such signals are usual~y better left hardwired, but they -y be
ac~ted by the ~ltiplex syst- if a ~rect connection to the bus
controller ts titerrupt hardware is used to trigger a software action h
remponme ko the signal.

10.4 High reliability r~uirements. The use of s-pie parity for error
detection within tie wltiplex bus syat~ was dictated by a ~prdse bet-en
the need for reliable data transmission, 9yBtem overhead, and remote terminal
s~liciky. Theoret ica1 and empirical evidence indicates #at an undetected
bit error rate of 10-12 can be expected frm a practical mlt iplex system built
to thti standard. If a particular signal rxuires a bit error rate which is
better than that provided by the parity checking, then it h tic~t upon the
systm designer - provide the reliability within the restraints of the
standard or to not ticlude this signal within the mltiplex bus 8ystm. A
pos8ible approach in this -se would be to have the signal source and sink
provide appropriate error detection and correction encoding/decod_g and ~loy
extra data words to transfer the info-tion. Another approach would be to
partition the mssage, tranht a portion at a -, and then verify (by
interrogation) the proper transfer of each segmnt.

10.5 stubbing. Stubbing is the method wherein a separate Mne is connected
between the prtiry data bus line and a ts~nal. The tirect connection of a
stub line causes a tismtch which Wpearm on the wsvef o-. This tismatch can
be reduced by filtering at the receiver and by using hi-phase modulation.
Stubs are often ~ployed not only as a mvetience h bus byout but as a -ns
of coupling a unit to the line b such a -nner that a fault ~ the stub or
te~nal will not greatly affect the tra-ssion line operation. m thh
case, a network is ~loyed b the stub line to provide fiolat ion fr- the
fault. These m-rks are ~so used for 8tubs that are of such len~ that the
timtch and reflection degrades hs operation. The ~eferred mthod of
8tub~ b to use transfomr ~pled stubs, as defined in 4.5.1.5.1. mas
mthod provides the bsnefits of DC isolation, increased ~n tie protection,
a doubling of effective stub hpedance, and fault iaolat ion for the antire stub
and -*Ml. Direct &pled stubs, as defhed h 4.5. 1.5.2 of this 8tandard,
should be avoided if at fil possible. DireCt ooupled stubs provide no ~
isolation or ~n tie rejection for the te~nal -ternal to its subsyst=.
mther, any shortfig fault between the subsystz titernal isolation re8iStors
(usually on a cticuit board) and the min bus junction will cause failure of
that entire bus. It can be =pected that when the &rect ooupled stub kngth
exceeds 1.6 feat, that it will begin to tistort the -in bs wavefo-. Note
that th~ length ticludes the oable runs tite-1 to a giVen Subsyst-.

33
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● 10.6 Use of broadcaat option. me use of a brmdcaat =ssage as defined h
4.3.3.6.7 of thti standard represents a significant departure fr= tie basic
ph~osophy of thti standard ti that it & a =asage fomt which does not
provide positive closed-loop control of bus traffic. The syst= de6imr h

strongly encouraged to solve any design probl- through he use of tie -e
basic mssage fo~ts titbout reporttig to use of the broadcast option. If
sys~ designers do choose to use the broadcast ~nd, tiey shotid caref~ly
consider the potential effacts of a tisaed broadcast =ssage ? and the -
sequent ~licat ions for fault or error recovery design ti the ~te ter-
*la ti bus controllers.

● 10.7 Other related do~nts. Several do~nts mist which are =lated to
thti standard. ~L-~BK- 15S3 describe6 ~lantation practices for thh ntan-
dard and other related data. ~is standard is ~ied fi = referenced by the
following international &~nta: NATO sTANAG 3838, WC fir Standard 50/2,
and UK DEF STAN 00-18 (PART 2)/18SUe 1.

Not applicable.

* 30. GEN~ ~QU1-ENTS

● 30.1 Option select ion. This section of the appendix shall select those
options required to further define portions of the standard to enhance trl-
sewice Lnteroperability. References @ wrenthe6eS are to paragraphs ti this
standard which are affected.

● 30.2 APPlicat ion. section 30 of this appendix shall apply to dl dual standby
redundant applications for the q, Navy, and Air FOrCS. W1 Air Force
aircraft titemal avionic6 applicat ion6 shall be dual 6tandby redundant, except
where safety critical or flight critical requirmnts tictate a higher Mvel
of redundancy.

* 30.3 Unique address (4.3.3.5.1.2). til mote tetinals shall be capable of
being assigned any unique addre6s fra dechl address O (00000) through
dec~l address 30 (11110). me address shall be established through an exter-
nal connector, which h part of tie syste wiring and connects to the ~te
te~nal. ~anging the unique address of a ~ote te-nal shell not reqtire
the phy6ical -if ication or =tipulat ion of any part of the ~te tednal.

The r-te tednal shall, as a titi-, dete~ne and -lidate its address
during power-up conditions. No single petit failure shall -use a -=nal
to validate a false address. The rate te-nal shall not re6pond to any
-ssages if it has detehned its unique addres6 b not valld.

Supersedes page 34 dated 12 February 1980.
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● 30.4 tie codes (4.3.3.5.1.7)

● 30.4.1 Subaddress/tie (4.3.3.5.1.4). ~ RT shall have the capability to
res~nd to tie codes with both subaddress/tie of 00000 and 11111. Bus
con-tiollers shall have the mpability to issue tie ~nds tith hti
subaddreas/tie of 00000 and 11’111. The subaddress/tie of 00000 and 11111
shall not convey dffferent tifo=tion.

● 30.4.2 R~ulred tie codes (4.3.3.5.1.7)

● 30.4.2.1 Rmte te~nal requtied tie codes. An RT shall ~l~nt the
following tie -es as a ti~:

Mode C-e ~nction

00010 Tr~t S-US word
00100 natitter shutdown
00101 ~erride tratitter shutdown
01000 Reset mote te~l

● 30.4.2.2 Bus controller r- uired me codes. The bus controller shall have
the capability to @lent all of tie tie codes as defined in 4.3.3.5.1.7.
For Ah Force applications, the dyn@c bus control me ~nd shall never be
issued by the bus controller.

● 30.4.3 Reset rmte te~nal (4.3.3.5.1.7.9). An RT receiving tbe reset
r~ts te~l tie code ~ respond with a statua word as spe~fied b
4.3..3.5.1.7.9 and then reset. mile the RT is being reset, the RT shall
respond to a valid ~nd with any of the following: no response ~ dther
data bus, status word tran-tted with the busy bit set? or n~l response.
If any data is transmitted fr~ the RT while it is being reset, tbe tifo~tion
content of the data -1 be valti. An RT receiving thfi tie code shall
c~lete the reset function withti 5.0 milliseconds following tiantission of
the status word specified h 4.3.3.5.1.7.9. The ttie shall be =asured fr-
the tid-bit zero crossing of the parity bit of tie status word to the tid-sync
sero crossing of the ~nd word at point A on figures 9 and 10.

● 30.4.4 Initiate RT nelf teat (4.3.3.5.1.7.4). If the tiitiate self taut tie
c~nd h ~l~nted ~ ~ RT, then the RT receiving the hitiate self test
tie code -1 respond with a status word as specified b 4.3.3.5.1.7.4 and
then ~itiate the RT self test function. Subsquent valid ~nds My tetinatl
the self-test functAon. mile the RT self test h in progress, the RT shall
respond to a valti ~nd with -y of tbe followtig: no resee m Ather
data bus, status word tra-tted with the busy bit set, or norml response.
If any data k tra~tted frm the RT while it b b self test, the tifo~tio]
cmtent of *e data til be -lU. h az receiving tbti m coda WA m-

repleteme self test function and have the results of the self test available
withb 100.0 fillimeconds following tra-ssion of the status word specified i
4.3.3.5.1.7.4. The t- shell be -asured fr- the tid-bit zero crossfig of th
parity bit of -e status word to the old-sync zero crossing of the ~nd word
at po~t A on figures 9 and 10.

Supersedes ~ge 3S dated 12 Pebruary 1980.
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30.5 Status word bits (4.3.3.5.3)

30.5.1 Xtiomtim mntent. The status word
contain valid tifo~tion at til ths, e.g. ,
initialization, and durfig n~l ~ration.

30.5.2 Status bit requirmnts (4.3.3.5.31.
bits as follms~

tra~tted by an RT s-l
following RT power up, durfig

An RT shall ~lmnt the utatus

-saage error bit {4.3.3.5.3.3) - Reqtired

Ins~ntation Mt (4.3.3.5.3.4) - Mweys logic zero

Servi~ request bit (4.3.3.5.3.5) - @tional

Resewed status bits (4.3.3.5.3.6) - A~weya l~iC SOXO

Broadcast ~nd received bit (4.3.3.5.3.7) - If the RT tiplants the
broadcast option, then *is bit $hall be r+uired.

Bu6y bit (4.3.3.5.3.8) - AS required by 30.5.3

Subays~ flag bit (4.3.3.5.3.9) - If m associated aubsyst- has the
capability for self test, then this bit shall be ~uircd.

~tic bus ~trol ac-ptan~ bit (4.3.3.5.3.10) -
the -tic bum ~ntrol fun-ion, than titi Wt

Tetinal flag bit (4.3.3.5.3.11) - If an RT has the
test, then this bit shall be reqtired.

Xf the RT ~lwnts
Shall be requed.

capability for self

30.5.3 BUSY bit (4.3.3.5.3.8). The misten- of timy -nditi-@ is
discouraged. However, any busy condition, in tie RT or the subsyst- titerface
that would affect ~ication over the bus shall be mnveyed via the hsy
bit. ~sy conditions, and thus tie setttig of the busy bit, sbll @cur ally
as a result of partial- ~nds\=ssages sent to an RT. ~us for a non-
failed RT, the bus ~ntroller -n, wi~ prior tiwledge of tie ~te tednal
characteristics, dete~ne when -e -ote tetinal can *C busy - when it
will not b bay. However, the RT MY dso set the busy bit (in addition to
setting the te~nal flag bit or subsysw flag bit) as a result of failure/
fault ~nditions @thti the RT/SUbsYst~.

30.6 Broadcast (4.3.3.6.7). The only br=douet ~nds allowed w &
tratitted a the data bus by the tis ~ntroller shall be the &*dcast tie
c~nds identified h table j. The broadcast opti= my be sl~nted b
r~te tetinals. E~r, if ~lented~ tbe RT abll b a-e ~
dist~uishing between a broadoast and a non-broa&ast msmage _ tie ~
subaddress for rim-tie ~nd =ssages. The RT address of 11111 b still
rese~ed for broadcast and shall not be used for any other purpose.
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● 30.7 Mta maparmd (4.3.3 .5. !.4). Ramote te-nals shall provide a
receive subaddreas to tiich -e to N data words of any bit pattern -n be
received. Rmte tetinals shall provide a trantit subaddress frm which a
ti~ of N data words can be tratitted. N is equal to the wtium word
count fr~ the set of all -asa~es defhd for the RT. A valid receive ~ssage
to the data wr~around receive subaddress followed ~ a v-id trantit ~nd
to the data wra~around tra~t subaddreas, tith the ~ word count and
without any titerv~ Valti ~nds to that RT, shall oaume me RT to
respond with each data word having the m ~t pattern as the oorres~ing
received data word. A data =a~around -calve and tra-t subaddress of 30
(11110) is destied.

● 30.8 Mssage fo~ts (4.3.3.6). R~ote te~ls s-l, as a ~,
~lent the following non-broadcast message fo-ts as def - h 4.3.3.6:
RT to BC transfers, = to RT tran8f ers, RT to RT transfers (receive and
tra-t), ad ~ ~nd without data -rd &anefers. Por non-broadcast
=eaagea, the m nhall not tistfiguigh bet-en data received during a X to
RT transfer ~ data received durfig a RT to RT tran8fer (reCeiVe ) to the same

subaddress. The RT shall not disttiguish between data to be trans~tted
during an RT to BC transfer or data to be transmitted during an RT to RT
transfer (transmit) fr- the same subaddress. BUS controllers shall have the

capability to tisue all message formats defined in 4.3.3.6.

* 30.9 RT to RT validation (4.3.3.9). For RT to RT transfers, in addition to the
validation ~iteria specified h 4.4.3.6, if a valid receive ~nd K received
by the RT and the first data word is received after 57.0 plu8 or tinus 3.0
ticrosaoonds, the RT shall coneider tie =ssage tivalid and =spond as specified
in 4.4.3.6. me G shall ha -asured frm the tid-bit zero crosstig of the
parity bit of the receive ~nd to the tid-sync zero crossing of the first
=pected data word at petit A as 6hown a figures 9 and 10. It h rec~nded
that the receiving RT of an RT to RT transfer varify the proper occurrence of
the tradt ~nd word and status word as specified b 4.3.3.6.3.

* 30.10 Electrical characteristics (4.S)

* 30. 10.1 ~le shielding (4.5.1.1). The cable shield shall provide a hntium of
90.0 percent coverage.

* 30.10.2 Shielting (4.5.1). til cable to connector junctions, cable ter-
-tioms, and bus-stub junctions shall have cont~uous 360 degree shielding
which shall provide a ti~um of 75.0 percent coverage.

* 30. 10.3 mneotor wtiitY . Por applications that use concentric mnectors
or ~erts for each Ms, the center pin of the connector or tisert shall be
used for -e Mgh (positive) Manchester hi-phase signal. The inner ring shall
be used for the low (negative) mncheetir bi-~se ai9=l ●

* 30. 10.4 ~aracterimtic ~dance (4.5.1.2). The actual (not n~nal ) charac-
teristic ~danoe of the data bus -ble nhall be withb the range of 70.0 ohms
to 85.0 0- at a sinusoidal frequency of 1.0 megahertz.
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● 30. 10.5 Stub -pling (4.5.1.5). -r Navy applicati=s, each tetinal smll
have both transformer ad tirect &TI~plad stub =nnectiona eternally available.
For mvy systa using these te~r~la, either transformer or tirect ooupled
connections may be used. mr Army W Air FOr- appliCat iOn6, each teti-1
shall have transfo~r ooupled stub mneotions, but may ~so have Wee
coupled stub mnnections. For Army and Mr Form systems, only transformar
coupled stub =nn-tiona sMI be used. mused te-nal mne-ions shall
have a ti~ of 75 per-nt shielting -verage.

● 30.10.6 P-r em/off noise. A tetinal shall l-t any spurious output durtig
a p~up or ~e~d- s~uen-. me u-urn all-able output noise smpli-
tude shall be &250 mV peak, 1ine-t-line for transformer ooupled stubs and
~9 O mv peak, 1tie-to-l tie for tirect ~upled stube, measured at pofit A of
figure 12.
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